The experiment was carried out to study the effect of variety and level of phosphorus fertilizer on the yield and yield components of lentil at the Agronomy Field Laboratory, Bangladesh Agricultural University, Mymensingh during October 2009 to March 2010. Three lentil varieties viz. BINA masur 2, BINA masur 3 and BARI masur 4 and four levels of phosphorus viz. 0 kg P ha -1 (P0), 15 kg P ha -1 (P15), 30 kg P ha -1 (P30) and 45 kg P ha -1 (P45) were used in this experiment. Varieties showed significant influence on the all characters except plant height. The highest seed yield (1165 kg ha -1 ) was observed in BARI masur 4, and the lowest seed yield (1028 kg ha -1 ) was found in BINA masur 3. Phosphorus fertilizer had a significant effect on all the plant characters studied except 1000 seed weight. The highest seed yield (1222kg ha -1 ) was observed in P45 (45 kg P ha -1 ) treatment and the lowest seed yield (893 kg ha -1 ) was found in P0 treatment. In case of interaction, effect of cultivar and phosphorus fertilizer doses had a significant effect on all the plant characters studied except seeds pod -1 and 1000-seed weight. The highest seed yield (1317 kg ha -1 ) was obtained in V3 X P45 treatment, and the lowest seed yield (830 kg ha -1 ) was observed in V2 X P0 treatment combination. Among the varieties BINA masur 2 and BARI masur 4 were superior to BINA masur 3 in respect of yield performance with 30 kg P ha -1 . BARI masur 4 fertilized with 30 kg P ha -1 produced the highest seed yield.
Introduction
Lentil (Lens culinaris L. Medik) is one of the most important pulse crops grown in Bangladesh. It belongs to the sub-family Papilionaceae under the family Leguminosae. In Bangladesh, it is popularly known as masur. The lentil crop covers 33.33 per cent of the total area of pulse in the country (BBS, 2012) . Total production of lentil in Bangladesh, during 2010-2011 was 228568 tons from an area of 180574 hectare with an average yield of 1.2657 ton ha -1 (BBS, 2012) . It occupies a unique position in the world of agriculture by virtue of its high protein content and capacity of fixing atmospheric nitrogen. In developing countries like Bangladesh, pulse constitutes the major concentrate source of dietary protein. It is considered as poor man's meat as well as cheapest source of protein for under privileged group of people who cannot afford to buy animal protein (Gowda and Kaul, 1982) .The protein content of lentil seed is found to vary from 25.70 to 33.40 percent (Singh et al., 1994) . The Stover of the plants together with husk popularly known as bhushi is highly protein concentrated feed to cattle, horse, pig and sheep (Tomar et al., 2000) . Lentil being a legume crop can fix atmospheric nitrogen through root nodules by Rhizobium bacteria, which may reduce the pressure of nitrogenous fertilizer application to the crop. It is evident that pulse containing cropping pattern helped to increase the organic matter in the soil (Islam, 1988) .
Among different released varieties of lentil BINA masur 2, BINA masur 3, BARI masur 4 are mentionable for their growth performance, yield and quality. BARI masur 4 is a high yielding variety and has insect and disease (rust and stemphylum) resistance power. BARI masur 4 was released by the National Seed Board in 1996 for cultivation in Rabi season in Bangladesh. BINA masur 2 and BINA masur 3 are the superior mutant varieties released by the National Seed Board in 2005 for cultivation in Rabi season in Bangladesh. Phosphorus is one of the most important plant nutrient used in crops. It increases the hardness of crop. It also increases the growth and yield of crops. In pulse crop, phosphorus fertilizer has a significant effect on crop yield as it enhances nodulation, which helps to fix more nitrogen from air through their nodules. In Bangladesh, the low yield of lentil may be attributed to many reasons such as lack of quality optimum seed rate, using local varieties as planting material, appropriate time of sowing, lack of judicious fertilizer application and specially decrease of organic matter in the soil. Moreover, the different doses of phosphorus will help to determine the suitable dose, thereby reducing the misuse of phosphorus fertilizer. In view of above discussion, the present study was undertaken to find out the effect of variety and level of phosphorus fertilizer on the yield and yield components of lentil.
Materials and Methods
The experiment was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural University, Mymensingh during October 2009 to March 2010 to study the effect of variety and level of phosphorus on the yield and yield components of lentil. The land is medium high having sandy loam texture soil and belongs to Sonatala series under non-calcareous dark gray flood plain soil type with soil pH 6.7 (UNDP and FAO, 1998) . The soil is low in organic matter content and its general fertility level is low. Status of phosphorus and nitrogen and cation exchange capacity is medium and that of potassium is low (BARC, 1999) . The experiment was laid out in a randomized complete block design with three replications. The total numbers of plots were 36. The unit plot size was 4.0 m x 2.5 m. Replication to replication and plot to plot distances were 1.0 m and 0.5 m, respectively. The experimental land was first opened on 26 October 2009 with a power tiller. Later on, the land was ploughed and cross-ploughed two times by country plough followed by laddering to obtain the desirable tilth. The corners of the plot were spaded and larger clods were broken into pieces by wooden hammer. All the weeds and stubble were removed and the land was laid out as per the experimental design. Different doses of P were used in different plots. Fertilizers were applied at the rate of 50, 40 and 10 kg ha -1 Urea, Muriate of potash (MOP) and Zinc sulphate (ZnSO4), respectively at final land preparation. P was applied in the term of TSP (Triple super phosphate) as per treatment specification at final land preparation. Seeds with 92% germination capacity were sown in line continuously having line to line distance 30 cm on 18 November 2009 at the rate of 40 kg ha -1 .
The crop was grown under rainfed condition. The foot and root rot disease was controlled by spraying of Propiconazol 250 EC @ 20 ml per 5 decimal lands. Weeds were controlled by two hand weeding with niri. The first weeding was done on 8 December and second weeding was done on 29 December 2009. The crop was harvested at full maturity on 8 March 2010.The harvested crop was brought to the threshing floor and dried for three days. Then the seed and straw were separated and cleaned. The cleaned seeds were dried in sun for 3-4 consecutive days. The yield of seed was adjusted at 10% moisture level.
Data on crop characters were recorded at harvest. The yield contributing characters were recorded from 5 randomly selected plants in each plot and their mean values were determined. The yields were taken plot-wise by harvesting central 10 m 2 area of each plot and then it was converted to hectare basis. Data were collected on the following parameters: Plant height (cm), Number of nodules plant -1 (Data recorded at 60 DAS), Number of pods plant -1 , Number of seeds pod -1 , Number of seeds plant -1 , Seed yield (kg ha -1 ).
The collected data were analyzed statistically using the analysis of variance technique with the help of computer package MSTAT and mean differences were adjudged by Duncan's Multiple Ranged Test (DMRT) (Gomez and Gomez, 1984) .
Results and Discussion
Varieties showed significant influence on all parameters except plant height. The variety BINA masur 2 gave the highest plant height (38.18 cm), number of nodules plant -1 (17.36), number of pods plant -1 (128.5) and the cultivar BARI masur 4 produced the lowest plant height(36.92 cm), number of nodules plant -1 (14.72), number of pods plant -1 (111.70), (Table 1) . BINA masur 3 produced the highest number of seeds pod -1 (1.68) and the lowest number of seeds pod -1 (1.58) was observed from the cultivar BARI masur 4. BINA masur 2 was intermediate in this respect. The cultivar BARI masur 4 produced the highest weight of 1,000 seed (18.77 g) and the lowest weight of 1000 seed (16.42 g) was observed from the cultivar BINA masur 2. The highest seed yield (1165 kg ha -1 ) was recorded from cultivar BARI masur 4 which was statistically identical with BINA masur 2 (1133 kg ha -1 ) and the lowest seed yield (1028 kg ha -1 ) was found in the cultivar BINA masur 3 (Table 1 ). The cultivar BINA masur 3, BARI masur 4 and BINA masur 2 showed significant influence on all parameters except 1000-seed weight and harvest index. BARI masur 4 gave the highest (26.74%) harvest index and the lowest (25.62%) was found in BINA masur 2. The highest seed yield (0.63 t ha -1 ) and straw yield (1.73 t ha -1 ) were obtained from BARI masur 3 (Wasiq, 2006) . In a column, figure with same letter dot not differ significantly at P ≤ 0.05; ** Significant at 1% level of probability; NS = Not significant; Nodulation data were recorded at 60 DAS.
Phosphorus fertilizer had a significant effect on all the plant characters studied except 1000-seed weight. The highest plant height (39.32 cm) was observed in P45, which was statistically identical with P 3 0 and followed by P15 and P0 treatment. The highest number of nodules plant -1 (18.55) was observed in P45 treatment, which was statistically identical with P30 treatment (18.41) and the lowest nodules (11.81), was observed in P0 treatment. The highest pods plant -1 (127. 80) was observed in P 4 5 treatment, which was statistically identical with P30 treatment (18.41) and the lowest pods plant -1 (106.5) was observed in P 0 treatment. The highest seeds pod -1 (1.707) was observed in P45 treatment, which was statistically identical with in P30 treatment (1.700) and the lowest seeds pod -1 (1.523) was observed in P0 treatment. Seeds pod -1 were increased with the increased level of phosphorus fertilizers as reported by Zeidan (2007) . The highest 1000-seed weight (17.39 g) was observed in P30 treatment and the lowest 1000-seed weight (16.84 g) was observed in P0 treatment. The highest seed yield (1222 kg ha -1 ) was observed in P45 treatment, which was statistically identical with P30 treatment (1211 kg ha -1 ) and the lowest seed yield (893 kg ha -1 ) was observed in P 0 treatment ( Table  2 ). The application of 20, 40 and 60 kg P2O5 ha -1 at the vegetative stage and again at either 50% flowering or 50% pod formation, maximum seed yield (2.68 ton ha -1 ) was obtained with the application of 60 kg P2O5 ha -1 . The optimum P rate was calculated to be 56 kg ha -1 (Siag et al., 1990) . The response of 4 levels of P viz. 0, 20, 40 and 60 kg P2O5 ha -1 on grain yield of lentil showed that the grain yield of lentil increased significantly at all levels of P application over control. The response of P application over control increased content of soil P (Azad et al., 1991) . According to Zafar et al. (2003) maximal does of phosphorus 75 kg P2O5 ha -1 has proved a significant dose for getting a good seed yield of lentil (1250 kg ha -1 ). Barua et al. (2011) reported that cultivation of lentil using 85 kg P ha -1 with compost resulted best seed yield. Application of phosphorus 50 kg ha -1 may be considered as optimum dose for higher yield of lentil (Mahmood et al., 2010) . In a column, figure with same letter dot not differ significantly at P ≤ 0.05; ** Significant at 1% level of probability; NS = Not significant; Nodulation data were recorded at 60 DAS.
In case of interaction effect of cultivar and phosphorus, all the plant characters significantly affected except seeds pod -1 and 1000-seed weight. The highest plant height (40.03 cm) was obtained in V1 X P30 treatment combination and the lowest plant height (33.70 cm) was obtained in V3 X P0 treatment combination. The highest nodules plant -1 (20.44) was observed in V1 X P30 treatment combination and the lowest nodules plant -1 (12.22) was observed in V3 X P0 treatment combination. The highest pods plant -1 (137.0) was observed in V1 X P0 treatment combination and the lowest pods plant -1 (97.60) was observed in V3 X P0 treatment combination. The highest seeds pod -1 (1.73) was observed in V2 X P30 and V2 X P45 and the lowest seeds pod -1 (1.47) was observed in V3 X P0 treatment combination. The highest 1000-seed weight (19.01 g) was observed in V3 X P30 treatment combination and the lowest 1000-seed weight (16.10 g) was observed in V2 X P0 treatment combination. The highest seed yield (1317 kg ha -1 ) was observed in V3 X P45 treatment combination, which was statistically identical with (1280 kg ha -1 ) and (1250 kg ha -1 ) in V3 X P30 and V1 X P30 treatment combination, respectively and the lowest seed yield (830 kg ha -1 ) was observed in V2 X P0 treatment combination. In a column, figure with same letter dot not differ significantly at P ≤ 0.05; * Significant at 5% level of probability; NS = Not significant; Nodulation data were recorded at 60 DAS.
Based on the experimental results, it may be concluded that 30 kg P ha -1 is the best for maximizing seed yield in lentil and among the varieties BINA masur 2 and BARI masur 4 were found superior to BINA masur 3 in respect of seed yield. BARI masur 4 can be grown with 30 kg P ha -1 to obtain the highest seed yield.
